Time-resolved spectroscopy of single quantum well (QW) allows investigation of evolution of different excitonic states in quantum well after creation of high population of spin polarized carriers by short (about 1 ps) excitation pulse. The systematic studies of a heavy hole exciton line in the strong excitation regime were carried out by means of a pump-probe method. The spectrally broad pulses (FWHM>20 nm) from tunable, femtosecond Ti +3 :Al 2 O 3 laser were used to study the reflectivity spectrum of excitonic states in single quantum wells. The spectrally narrowed pump pulses selected from the same laser beam with controlled delay and tunable spectral position were used to create nonequilibrium population of excitons and charge carriers. For the experiments described in this work we excited resonantly neutral heavy hole exciton ground state. Several samples containing single (Cd,Mn)Te/(Cd,Mg)Te QW with different well width (from 80 Å to 140 Å) and low Mn concentration (less than 0.7%), were investigated. The QWs contained a 2D gas of free carriers whose density was varied by changing an intensity of additional illumination of tungsten halogen lamp. The samples were immersed in pumped liquid helium with temperature of about 1.7 K. After resonant excitation of the exciton state by the intense pump pulse we observe the energy shift of the line towards higher energies, so called blue shift. It results from the complex interactions between 2D carrier gas, spin polarized neutral excitons (carriers) obtained by pump pulse and excitons related to probe pulse. This interaction involves screening, phase space filling and energy renormalization due to many body effects. We find that the blue shift even for circularly co-polarized or cross-polarized pump and probe pulses is independent of free carriers density. Simultaneously a value of oscillator strength and its time-dependent changes decrease with increasing free carriers density. The decrease of the oscillator strength results from a formation of charged excitons population from neutral excitons and free carriers. The decrease of time-dependend changes of oscillator strength results from increasing free carrier screening. For cross-polarization configuration the oscillator strength stealing (OSS) by a formation of biexciton population is also observed. For fixed free carriers density and different power of the excitation beam we observed opposite behavior in the heavy hole exciton transition. The energy shift increases with increasing pump power. The time-dependent changes of oscillator strength do not vary. The decrease of the oscillator strength, with increasing beam power, results from heating and phase space filling (PSF) processes. Obtained experimental data indicates that interactions between excitons are independent of the free carriers density. The presence of the free carriers weakens the oscillator strength of excitonic transition.
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